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TSMC-03-281 

U.S. Patent 5,654,232 to Gardner, "Wetting Layer Sidewalls 
to Promote Copper Reflow into Grooves," teaches a copper 
damascene process. 

U.S. Patent 6,355,571 to Huang et al . , "Method and 
Apparatus for Reducing Copper Oxidation and Contamination in 
a Semiconductor Device, " discloses the use of NH3 or H2 to 
reduce CuO to copper and an in- situ deposition of a capping 
layer. 

The following two U.S. Patents teach NH3 and N2 plasma to 
reduce CuO to Cu and an in- situ deposition of a capping layer: 

1) U.S. Patent 6,506,677 to Avanzino et al . , "Method of 
Forming Capped Copper Interconnects with Reduced 
Hillock Formation and Improved Electromigration 
Resistance." 

2) U.S. Patent 6,429,128 to Besser et al., "Method of 
Forming Nitride Capped Cu Lines with Reduced 
Electromigration Along the Cu/Nitride Iinterf ace . 11 

U.S. Patent 6,482,755 to Ngo et al . , "HDP Deposition 
Hillock Suppression Method in Integrated Circuits," discloses 
treatment in NH3, NH2, or H2 plasma at a reduced temperature to 
reduce CuO to Cu, then in- situ deposition of HDP silicon 
nitride . 



2 



TSMC-03-281 

U.S. Patent 6,515,373 to Barth, "Cu-Pad/Bonded/Cu-Wire 
with Self -Passivating Cu-Alloys," describes annealing before 
and/or after CMP to reduce hillocks. 

U.S. Patent 6,500,754 to Erb et al . , "Anneal Hillock 
Suppression Method in Integrated Circuit Interconnects," 
discloses annealing prior to CMP wherein the annealing 
stimulates grain growth to prevent hillock formation. 

Co-pending U.S. Patent Application TSMC-00-863, Serial No. 
09/998,787, filed 10/31/01 to the same assignee, "A Solution to 
the Problem Copper Hillocks," discloses a method of reducing 
copper hillocks. 




Stephen B. Ackerman, 
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